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H3MEHEHHE EEJIKOBOTO CITEKTPA KPOBH 
YIVIPARUS CONTECTUS (MILLET, 1813) 
(GASTROPODA, PROSOBRANCHIA) 
nPH HHBA3HH JIHHHHOHHMMH <DOPMAMH TPEMATOJJ 

A. IT. CTaji.HHHeHKo 

AcTpaxaHCKHH TeXHHHeCKHH HHCTHTyT pBl6HOH npOMLiniJieHHOCTH H X03HHCTBa 

npn 3apa>KGHHH caMpoB V. contectus jiHHHHKaMH TV. echinatoides h caMOK — 
C. adiposa Ha6jiio ( n;aeTCH B03pacTaime KOHpeHTpapHH 6ejiKOB, iio^bh/khlix b OTpnpa- 
TejitHOM 3JieKTpHHecKOM nojie, 3a c^eT yMeHtmemifl coflepmamiH 6ejiKOB, no,n;BH>KHBix 
b nojioJKHTejiBHOM ajieKTpHHecKOM nojie. 

KteyneHHe B3aHMOOTHOHieHHH, HMeiominx MecTO b cjio>khoh cncieMe na- 
pa3HT-X03HHH, HMeeT 60JIBHIOH TeopeTHHeCKHH HHTepeC. OcoSeHHOCTH 3THX 
B3aHMOOTHOineHHH CKa3BIBaK)TCH OnpepeJieHHBIM o6pa30M KaK Ha peaKpiIII 
opraHH3Ma xo3HHHa Ha peiicTBHe napa3HTOB, Tan h Ha apanTaipra nocjiepHHx 
k ycjioBHHM cym;ecTBOBaHHH b opraHH3Me xo3HHHa. 

IIpecHOBO^HBie SpioxoHorne mojijiiockh hbjihiotch o6jinraTHBiMH npoMe- 
>KyTOHHBIMH H ponOJIHHTeJIBHBIMH (BTOpBIMH npOMemyTOHHBIMH) X03HeBaMH 
jihhhhohhbix $opM TpeMaTop. CnopopncTBi, peprni, pepKapnn h MeTapepna- 
pHH HOCJie^HHX BCTynaiOT B TeCHBie B3aHMOOTHOHieHHH C TKaHHMH X03HHHa. 
PaSoTaMH pupa HCCJiepoBaTeJieii 6bijio noKa3aHo, hto jihhhhkh TpeMaTop 
b SoJiBHiHHCTBe cjiynaeB jioKaJiH3yK)TCH b HHHi;eBapHTeJiBHOH mejie3e («ne- 
neHH») SpioxoHornx mojijiiockob, peme nocejmiOTCH b hx opraHax Bocnpo- 
H3Be^eHHH, eipe peme — b npomix opraHax: MaHTHH, MycKyjiaType Horn r 
tojiobbi h pp., BBi3BiBan cepBe3HBie rHCTonaTOJiormiecKHe HapymeHHH b TKa- 
HHX HHBa3HpOBaHHBIX OpraHOB. H3BeCTHO TaKJKe, HTO napa3HTHpOBaHHe JIH- 
HHHOK TpeMaTO^ BBI3BIBaeT y HX X03HeB — MOJIJIIOCKOB — CpBHTH b yrjieBop- 
hom h HmpoBOM oSMeHe. Mto KacaeTCH HapymeHHH 6eJiKOBoro MeTa6oJiH3Ma r 
to no 3TOMy Bonpocy hmgiotch BecBMa $parMeHTapHBie cBepeHHH. 9jieKTpo- 
$OpeTHHeCKOMy HCCJiepOBaHHK) 6eJIKOBOH KapTHHBI KpOBH npeCHOBO^HBIX 
SpioxoHornx mojijiiockob nocBHipeHo Bcero Jinmn pBe paSoTBi (Wright, Ross, 
1959; Targett, 1963). Abtopbi hx MeTopoM ropH30HTajiBHoro 3JieKTpo(f)ope3a 
Ha apeTaTe pejunojio3Bi (Kohn, 1957, 1958) HBiTajincB bbihbhtb pa3JiHHira 

B KpOBH a(|)pHKaHCKHX BHpOB npeCHOBOpHBIX 6piOXOHOrHX MOJIJIIOCKOB — 
npoMemyTOHHBix xo3HeB — Schistosomatidae h Tex bhpob, KOTopBie 3 toh 
poJiH He nrpaiOT. 

H3yneHHe H3MeHeHHH 6eJiKOBoro cneKTpa KpoBH mojijiiockob, o6ycJiOB- 
jieHHBix HHBa3Hen nocjiepHHx jihhhhohhbimh $opMaMH TpeMaTop, eipe 
He npOBOpHJIOCB. Il03T0My 6BIJIO Heo6xOpHMO yCTaHOBHTB, CyipeCTByiOT JIH 
pa3JIHHHH B 3JieKTpO(|)OpeTHHeCKOH KapTHHe KpOBH MOJIJIIOCKOB, HHBa3HpO~ 
BaHHBIX JIHHHHKaMH H CBo6opHBIX OT HHBa3HH. OS'BeKTaMH HCCJiepOBaHHH 

6bijih caMKH 03epHoii mHBopopKH Viviparus contectus (Millet, 1813), 3apa- 
meHHBie Cercaria adiposa Lutta, 1934, h caMpBi Toro me Bnpa, 3 apameHHBie 
MeTapepKapHHMH Neoacanthoparyphium echinatoides Odening, 1962 
(= C. echinatoides Filippi, 1854). CjiepoBaTeJiBHo, pjin Ha3BaHHBix napa3H- 
tob caMKH 03epHBix mnBopopoK HrpajiH pojiB npoMemyTOHHBix, a caMpBi — 
pOnOJIHHTeJIBHBIX X03HeB. 
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KpoBt rjik BJieKTpo^opeTHBecKoro Hccjie^oBaHHH nojiynajin no cnepn- 
aJiBHo pa3pa6oTaHHon HaMn MeTOAHKe. PaKOBHHy 03epm>ix >KHBopoAOK octo- 
pO>KHO pa3pe3aJIH HO>KHHIj;aMH H H3BJieKaJlH H3 Hee TeJIO >KHBOTHOrO, 
ocymajin ero (|)HJibTpoBajibHOH SyMaron n noMem,aJiH Ha nacoBoe CTeKJio. 
3aTeM Ha nonpoBax BncpepaJibHoro MeniKa ^ejiajin HaApe3 b oSjiacTH cepApa. 
KpoBt, CTeKaiomyio Ha nacoBoe CTeKJio, coGnpaJin c noMoipbio nacTepoBCKon 
nnneTKH c xoporno OTTHHyTBiM kohh;om b CTepHJibHyio npo6npKy. 3aTeM 
npoii3Boji;HJiH aHaTOMHnecKoe BCKptiTHe MOJiJiiocKa ,u;jih ycTaHOBjieHHH ero 
nojia. 

Pa3roHKa 6eJiKOB Ha $paKij;HH ocyipecTBjinJiacb MeTOAOM 3JieKTpo(|)ope3a 
Ha arapoBOM rejie no MeTOAHKe, npeAJio>KeHHOH Hjikobbim h Hhkojiobbim 
(1959). npo#on>KHTeJiBHocTB 3jieKTpo(|)ope3a cocTaBjinjia 4.5—5 nac. npn 
Hanpn>KeHHH b arapoBOM Sjione 4 b/cm 2 , cnjie TOKa ot 20 ao 25 mA Ha 
njiacTHHKy, iiohhoh ciuie Me^HHaJi-BepoHaJioBoro 6y(|)epa 0.05 h pH 6y- 
$epa 8.6. 

3jieKTpo(|)opeTHHecKHH aHaJiH3 SeJiKOB kpobh ocymecTBjiHJin HenocpeA- 
CTBeHHo nocjie bckpbithh >KHBOTHoro, b pe^KHx cjiynanx — Ha cjieAyioipHH 
Aem>. B nocjieAneM cjiynae KpoBt coxpaHHJin b xoJiOAHJitHHKe npn TeMne- 
paType, He npeBbimaiomeH +2°. 06pa6aTbiBajracb 3JieKTpo(|)operpaMMbi mhk- 
pO(J)OTOMeTpHHeCKH HO MeTOAHKe, pa3pa60TaHH0H CyXOMJIHHOBBIM C COTpy^;- 
HIlKaMH (1962). 

Hto 6 bI HCKJIIOHHTb BJIHHHHe Ce 30 HH 0 H H OrpaHIlHHTb BJIHHHHe B 03 paCTH 0 H 
ri3MeHHHB0CTH, HccjieAOBajmcb >KHBOTHBie npHMepHo o^Horo B03paCTa (06 
3 tom cy^HJin no BbicoTe paKOBHH mojijiiockob) , coSpaHHbie b nepno,a; c 18 
no 25 V1968 b oahom SnoTone JIbbobckoh o 6 ji. Bcero 6 bijio HCCJieAOBaHo 
590 3 K 3 . 03 epH 0 H >KHBOpOAKH. OSlIJHe CBeAeHHH 06 H 3 yneHHBIX MOJIJIIOCKaX 
iipuBeAeHBi b Ta 6 ji. 1 . 


T a 6 ji h u; a 1 

06mne ceeAeHHH 06 HCCJieAOBaHHbix MOJiJiiocKax (b mm) 


BapnaHTbi 

Kojih- 

necTBo 

ocoSeii 

BbICOTa paKOBHHbl 

min- max 

M 

m 

a 

C 

i 

CaMDH, CBo6oAHLie OT HHBa3HH . . 

170 

24.00-32.00 

29.20 

0.85 

2.69 

9.21 

CaMAH, IIHBa3HpOBaHHLie JIHHIIH- 







KaMH N. echinatoides . 

70 

24.00-33.80 

29.10 

1.22 

3.85 

13.22 

CaMKH, CBO^OAHLie OT HHBa3HH . . 

220 

34.00—44.00 

37.50 

0.97 

3.06 

8.16 

CaMKH, HHBa3iipoBaHHLie C. adiposa 

130 

33.10-43.00 

38.45 

0.98 

3.10 

8.32 


Cbmkh o3epHoii >khbopoakh, noAJien^aipHe H3yneHHio, 6 bijih cnoHTaHHo 
HHBa3HpOBaHBI B3pOCJIBIMH AOHepHHMH CHOpopHCTaMH H C(|)OpMHpOBaHHbIMH 

pepKapHHMH. CnopopncTbi C. adiposa oBajibHo BBiTHHyTOH $opMbi, pe>Ke 
MeniKoo6pa3Hbie. Ohh C0Aep>KaJiH no HecnoJibKo peppapHH, HaxoAiiBiHHXCH Ha 
OAHHaKOBbIX CTaAHHX pa3BHTHH. JIhHHHKH A&HHOrO BHAa JI0KaJIH30BaJIHCb 
b nHH],eBapHTeJibHOH >KeJie3e mojijiiockob. 

npn 3JieKTp0(|)0peTHHeCK0M aHaJIH3e KpOBH 03epHbIX HHIBOpOAOK 6bIJIO 
ycTaHOBjieHo, hto y caMOK, HHBa3npoBaHHbix C. adiposa, Ha6jnoAajmcb Ka- 
necTBeHHbie h KOjmnecTBeHHbie H3MeHeHHH SeJiKOBoro cneKTpa kpobh 
(T a6ji. 2). Kan biiaho H3 TaSji. 2, pa3JiHHHH Me>KAy cbo6oahbimh ot 3apa- 
>KeHHH h 3apan^eHHbiMH caMKaMH npe>KAe Bcero npoHBJiHJincb b KOJinnecTBe 
SeJiKOBbix $paKi];HH, noABH>KHbix b HanpaBjieHHH KaTOAa. y cbo6oahbix ot 
3apa>KeHIIH caMOK B nOJIO>KHTeJIbHOM 3JieKTpHHeCKOM HOJie o6Hapy>KHBaJIH 
noABH>KHocTb 4 SeJiKOBbie $paKii;HH (IV—VII), a y 3apa?KeHHbix ocoSeii — 
TOJibKo 3 (IV—VI). 1 OpaKpHH VII y caMOK, HHBa3npoBaHHbix C. adiposa, 
oTcyTCTBOBajia. 

1 IlocKOJibKy 6ejiKOBLie (JpaKAnn kpobh 03epH0H >khbopoakh He oKa3ajiocb bo3- 
MO>KHLIM HAeHTH(J)HAHpOBaTI> C 6eJIKaMH CLIBOpOTKH KpOBH HeJIOBeKa, OHH o6o3HaHeHLI 

HaMH b HanpaBjieHHH ot KaTOAa k aHOAy phmckhmh pn^paMH ot I a° VII. 
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T a 6 ji h u, a 2 

IIpoijeHTHoe cooTHouiGHHe SejiKOBwx <j)paKi{HH KpoBii caMOK Viviparus contectus , 
cboGo^hbix ot HHBa3HH h HHBa3HpoBaHHbix Cercaria adiposa 


EejiKo- 

Bbie 

CBOGOftHbie OT HHBa3HH MOJIJIIOCKH 

MOJIJIIOCKH, 

HHBa3HpOBaHHbie JiHHHHKaMH 
TpeMaToa 

(JjpaK- 

IJHH 

min—max 

M 

m 

a 

C 

min—max 

M 

m 

a 

C 

I 

21.12—33.31 

26.01 

1.34 

4.34 

16.69 

26.67—43.53 

34.84 

2.85 

5.69 

16.32 

II 

14.94—18.94 

16.78 

0.46 

1.46 

8.58 

15.00—21.84 

17.65 

0.89 

2.25 

12.75 

III 

7.20—13.24 

10.49 

0.59 

1.87 

17.82 

9.73—16.19 

12.46 

0.07 

2.02 

17.00 

IV 

11.29—21.50 

18.12 

0.86 

2.70 

14.91 

16.81—27.00 

24.87 

2.09 

5.53 

22.23 

V 

9.79—22.40 

18.86 

1.05 

3.28 

17.39 

6.00—14.29 

7.70 

1.28 

3.39 

44.03 

VI 

8.06—13.24 

10.51 

0.37 

1.18 

11.23 

2.31-5.33 

3.56 

0.34 

0.89 

0.25 

VII 

0.60—4.61 

1.81 

0.50 

1.59 

87.85 

— 

— 

— 

— 

— 


KpoMe Toro, y cboSoahbix ot 3apa>KeHHH mojijiiockob $paKu;HH I — III, 
BMecTe B3HTBie, b oneHt Majioii CTeneHH npeoSjiaAajm HaA ocTajiBHbiMH 
$paKi];HHMH (53.28% npoTHB 46.72). Y HHBa3npoBaHHBix >Ke >khbothbix 
$paKii;HH I — III o6Hapy>KHBaJiH 3HaHHTeJiBHBiii nepeBec HaA $paKu;HHMH 
IV—VI (64.95% npoTHB 35.05). 

Ilpn cpaBHeHHH npoiieHTHoro co^ep>KaHHH Hanlon H3 6eJiKOBBix (J)paK- 
h;hh kpobh cboSoahbix ot 3apa>KeHHH h 3apa>KeHHBix C. adiposa caMOK 
03epH0H >KHBOpO,n;KH OKa3aJIOCB, HTO AJIH Bcex (JjpaKIJHH 6e3 HCKJIIOHeHHH 
Sbijih o6Hapy>KeHBi CTaracTHHecKH AocTOBepHBie pa3JiHHHH (TaSji. 3). 

T a 6 ji h u, a 3 

Pe3yjibTaTw SnoMeTpH'iecKoro cpaBHeHHH npoijeHTHoro 
coflepaiaHHH 6ejiKOBbix (JjpaKijHH kpobh caMOK Viviparus 
contectus , cboGoahbix ot hhboshh h HHBa3HpoBaHHbix 
Cercaria adiposa 


CTaTHCTHHecKne noKa3aTejiH 

EejiKOBbie (ftpaKijHH 

1 

II 

III 

IV 

V 

VI 

K03({)({)HAHeHT CTblOAeHTa 
CTeneHb AocTOBepHOCTH . . 

8.1 

99.9 

2.8 

96.9 

9.4 

99.9 

3.2 

98.1 

6.7 

99.9 

43.7 

99.9 


B KpOBH MOJIJIIOCKOB, HHBa3HpOBaHHBIX C. adipOSa, 3HaHHTeJIBHO B03pa- 
CTaJia KOHii;eHTpai];HH Scjikob (|)paKH;HH I, III h IV, b to BpeMH Kan coAep- 
H<amie SeJiKOB $paKH;HH V h VI 3 aMeTHo cHH>KajiocB, a 6 eJiKH $paKu;HH VII 
y 3apa>KeHHBix ocoSeii bbihbhtb BOo6m;e He yAaJiocB. 

Y caMijOB 03epHoii >khbopoakh MeTaiiepKapnH N. echinatoides jioKajm- 
30BajincB b HpeACTaTejiBHoii >Kejie3e. ,D, a>Ke n P H BH3yajiBHOM HaSjiiOAeHHH 
0Ha BBirjiHAeJia cymecTBeHHo H3MeHeHHoii: SbiJia HecnojiBKo rnnepTpo(|)H- 
poBaHa, xapaKTepH30BaJiacB njiOTHoii KOHcncTeHipieH h HepoBHoii 6yropna- 
TOH nOBepXHOCTBK). 

BjieKTpo^opeTHHecKoe nccjieAOBaHHe KpoBH caMAOB o3epHoii >khbopoakh, 
3apa>KeHHBix JiHHHHKaMH N. echinatoides , noKa3aJio HajraHne 3HanHTeJiBHBix 
HapymeHHH b ee SeJiKOBOM cneKTpe. IIpoiieHTHoe cooTHomeHne 6eJiKOBBix 
(^paKipiH kpobh y 3apa>KeHHBix napa3HTaMH >khbothbix 6bijio pe3K0 otjihh- 
hbim ot TaKOBoro y He3apa>KeHHBix (TaSji. 4). Ilpn 3 tom 3aMerao B03pocJio 
coAep>KaHHe 6ejiKOB $paKH;HH III, IV h VI. CoAep>KaHHe SejiKOB (^paKiprii 
II h V He npeTepnejio cymecTBeHHBix H3MeHeHHH, hto bhaho h 3 pe3yjn>Ta- 
tob SnoMeTpHnecKoro cpaBHeHHH npou;eHTHoro coAep>KaHHH SeJiKOBBix $paK- 
AHH KpOBH CaMAOB 03epH0H >KHBOpOAKH, CB060AHBIX OT HHBa3HH H HHBa3H- 

poBaHHBix jiHHHHKaMH N. echinatoides (TaSji. 5). 

Y caMn;oB, 3apa>KeHHBix JiHHHHKaMH N. echinatoides, HaSjiiOAajiocB yBe- 
jiHHeHne o6m;ero KOJinnecTBa SeJiKOB, hoabh>khbix b OTpnijaTejiBHOM 
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T a 6ji h u, a 4 

IIpoijeHTHoe cooTHomeHHe GejiKOBbix (jjpaKipifi kjjobii caMUOB Viviparus contectusj 
CBo6oAHbix ot iiHBa3iiii h HHBa3iipoBaHHbix MeTaijepKapiiHMii 
Neoacanthoparyphium ecliinatoides 


EejiKo- 

BHe 

CBOGOAHbie OT HHBa3HH MOJIJIIOCKH 

MOJIJIIOCKH, 

HHBa3HpOBaHHbie JIHHHHKaMH 
TpeMaTOA 

$paK- 

U.HH 

min—max 

M 

m 

a 

c 

min—max 

M 

m 

1 

<j 

c 

I 

39.40—42.50 

32.89 

3.04 

8.05 

25.08 

21.95-43.00 

40.68 

0.31 

1.00 

2.46 

II 

21.64—29.59 

26.83 

1.26 

3.37 

12.55 

22.64—31.82 

26.06 

0.80 

2.53 

9.33 

III 

7.39—10.31 

9.93 

0.98 

2.61 

26.21 

7.00-15.15 

8.76 

0.28 

0.87 

9.00 

IV 

11.22—17.64 

20.07 

1.32 

3.51 

17.04 

15.00-24.39 

16.32 

0.59 

1.84 

12.00 

V 

5.80-8.25 

6.99 

1.01 

2.69 

38.64 

4.00-12.80 

6.54 

0.30 

0.95 

14.53 

VI 

0.81—3.00 

1 

3.43 

0.72 

1.92 

55.97 

1.05-4.89 

1.95 

0.28 

0.88 

45.13 


T a 6 ji h n, a 5 

Pe3yjibTaTbi 6noMeTpiiMecKoro cpaBHemia npopeHTHoro 
coAepa^aHiia 6ejiKOBbix (jjpaKijim KpoBii caMijOB Viviparus 
contectus , cbo6oahmx ot iiHBa3iiii h iiHBa3iipoBaHHbix 
jiiiqiiHKaMii Neoaccsnthoparyphium ecliinatoides 


CTaTHCTHHecKHe noKa3aTejin 

EejiKOBHe (fcpaKijHH 

I 

II 

III 

IV 

V 

VI 

KoatjxjnmiieHT CTbio^eHTa 
CTeneHb ^ocTOBepHOCTH . . 

2.6 

95.9 

0.6 

43.0 

2.8 

96.9 

2.8 

96.9 

0.4 

29.7 

4.1 

99.4 


BJieKTpnHecKOM nojie, h cooTBeTCTBeimoe yMeHEinemie KOJinnecTBa 6eJiKOB, 
nO^BH>KHbIX B TIOJIOHOlTeJIBHOM 3JieKTpHHeCKOM nOJie. y CBoSoftHBIX OT HHBa- 
3hh mojijiiockob SeJiKH (JjpaKijHH I — III b MeHLiHefi Mepe npeo6jia^ajiH Ha,n; 
(fipaKipiHMH IV—VI (69.65% npoTHB 30.35), neM y >khbothbix, 3apa>KeH- 
hbix jiHBHHKaMH N. echinatoides (75.50% npoTHB 24.50). 

Pe3yjiBTaTLi nocjie^Hero nccJie^oBaHHH oco6eHHo HHTepecHbi TeM, hto 
ohh noKa3biBaiOT, HacKOJiLKo cym;ecTBeHHbie c^bhth b MeTa6ojmnecKHX npo- 
peccax MoryT iimctb MecTo y mojijiiockob npn HHBa3im hx jihhhhohhbimh 
(J)opMaMH TpeMaTO^;. Y caMpoB 03epH0H >khbopo#kh napa3HTbi 3aceJiHJin 
npe^CTaTeJiLHyio >KeJie3y, t. e. opraH, kotopbih He nrpaeT ctojib cymecTBeH- 
hoh pojin b 6nocHHTe3e 6eJiKOB KaK «neHeHB». TeM He MeHee b 6eJiKOBoii 
KapTHHe KpoBii h b 3tom cjiynae Ha6jiio^aJiHCL ^obojilho omyTHMbie Ha- 
pymeHHH. 

HHTepecHo noflHepKHyTB TaK>Ke, hto y mojijiiockob, 3apa>KeHHBix jihhhh- 
KaMH TpeMaTO^, He3aBHCHMo ot JioKajiH3an;HH nocjieAHHx, 6eJiKOBBiii cneKTp 
kpobh npeTepneBaji H3MeHeHHH b o^hom h tom >Ke HanpaBJieHHH: KonpeHT- 
papna 6eJiKOB, no^BHJKHbix b HanpaBJieHHH aHo,n;a, B03pacTaJia 3a cner 
yMeHLHieiiHH coftepHsaima SeJiKOB, ho^bh>khbix b HanpaBJieHHH KaTO,a;a. 

Bn3yaJii>Ho KpoBL 3apa>KeHHBix jinnHHKaMH TpeMaTo# mojijiiockob He ot- 
JIHHaJiaCL OT TaKOBOH CBoSoftHBIX OT HHBB3HH 2KHBOTHBIX. He 6bIJIO TaK>Ke 
o6Hapy>KeHo pa3JiHHHH h b ho^;bh>khocth 6eJiKOBBix (JjpaKpHH kpobh, o6y- 
CJIOBJieHHBIX HHBa3Hen MOJIJIIOCKOB JIHHHHOHHBIMH $OpMaMH TpeMaTOft. 
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ON VARIATIONS IN THE BLOOD ALBUMINOUS SPECTRUM OF VIVIPARUS 
CONTECTUS (MILLET, 1813) (GASTROPODA, PROSOBRANCHIA) CAUSED 
BY INVASION WITH LARVAL FORMS OF TREMATODES 

A. P. Stadnychenko 
SUMMARY 

Variations in the blood albuminous spectrum in males and females of Viviparus 
contectus (Millet, 1813) were studied by the method of electrophoresis on agar gel. 
Males and females were invaded with metacercaria Neoacanthoparyphium echinatoi- 
des Odening, 1962 (Cercaria echinatoides Filippi, 1854) and Cercaria adiposa Lutta, 
1934, respectively. In mollusks invaded with larvae of trematodes the concentration 
of albumins mobile in the negative electric field increased with decreasing content 
of albumins mobile in the positive electric field. 



